High-performance liquid chromatography-mass spectrometry of glycosphingolipids: II. Application to neutral glycolipids and monosialogangliosides.
We previously reported a method of high-performance liquid chromatography-fast atom bombardment mass spectrometry (HPLC/FAB/MS) for the structural characterization of molecular species of GlcCer and IV3 beta Gal-Gb4Cer [M. Suzuki et al. (1989) J. Biochem. 105, 829-833]. In this paper, we report a modification of this HPLC/FAB/MS method, which was used for the separation and characterization of neutral glycosphingolipids (GlcCer, LacCer, Gb3Cer, Gb4Cer, and IV3 alpha GalNAc-Gb4Cer) and monosialogangliosides [GM3(NeuAc or NeuGc), GM2 (NeuAc or NeuGc), and GM1 (NeuAc or NeuGc)]. Mixtures of the purified neutral glycolipids and monosialogangliosides were subjected to HPLC on a silica gel column, with programmed elution with isopropanol-n-hexane-water, with or without ammonium hydroxide. In order to obtain mass spectra and mass chromatograms of individual components, effluent from the HPLC column was mixed with a methanol solution of triethanolamine, which was used as the matrix for the FAB ionization, and one-thirtieth of the effluent mixture was introduced into a mass spectrometer through a frit interface. A mixture of the five neutral glycolipids, 5 micrograms of each, gave five peaks on a mass chromatogram obtained by monitoring of the corresponding major pseudo-molecular ions. A mixture of the six monosialogangliosides, 5 micrograms of each, gave six peaks on a mass chromatogram obtained by monitoring of the major pseudo-molecular ions, indicating that GM3, GM2, and GM1 were clearly separated, and that separation due to differences in sialic acid species was also achieved. In the mass spectra of the neutral glycolipids and monosialogangliosides, pseudo-molecular ions and fragment ions due to the elimination of sugar moieties were clearly detected.(ABSTRACT TRUNCATED AT 250 WORDS)